Bax/Bak action in mitochondria. These agents release Ca 2+ themselves and kill more efficiently when Ca 2+ is further increased by physiological or pathological stimuli, accounting for the "Ca 2+ -preconditioning" observed in previous studies (5) . Killing absolutely requires an increase in mitochondrial Ca 2+ , and thus strictly depends on ER Ca 2+ levels. In the second category are agents, such as tBid, that require the presence of Bax or Bak in the mitochondria but do not engage the ER Ca 2+ gateway. These agents do not require mitochondrial Ca 2+ and kill efficiently at all ER Ca 2+ loads. The third category is constituted of agents-such as etoposide, staurosporine, brefeldin A, and T cell receptor activation-that engage both pathways. These agents require both Ca 2+ and the presence of Bax or Bak in mitochondria, and both ER Ca 2+ and Bax/Bak levels modulate their killing potency.
The Bax/Bak-deficient mouse cells of Scorrano et al. are the first loss-of-function model in which an alteration in Ca 2+ handling is causally linked to cell killing, but the mechanism leading to decreased ER Ca 2+ is not established. The presence of normal amounts of Ca 2+ signaling proteins in Bax/Bak-deficient cells suggests that the defect is either directly caused by the Bax/Bak proteins themselves or is mediated by a change in activity, rather than content, of a Ca 2+ handling protein. A possible candidate for such modulation is the IP 3 receptor, the principal Ca 2+ -release channel of the ER, whose activity undergoes complex regulation by Ca 2+ , ATP, and phosphorylation. SERCA proteins are also subject to modulation, and it will be interesting to see whether Bax/Bak inactivation is associated with changes in activity of the IP 3 channel or of SERCA. Another likely partner is the antiapoptotic protein Bcl-2. The effects of Bak/Bax inactivation mimic those of Bcl-2 overexpression, suggesting that the balance between Bax/Bak and Bcl-2, rather than the amounts of the individual proteins, determines ER Ca 2+ load. Manipulation of Bcl-2 expression in Bax/Bak-ablated cells will allow researchers to test directly this "rheostat" model, and to confirm whether Bcl-2 and Bax/Bak indeed coregulate ER Ca 2+ .
The Scorrano et al. study defines a new role for the ER-mitochondria Ca 2+ connection. The ER is now envisioned as a gun pointed at the mitochondria, which can be loaded and unloaded with Ca 2+ by Bax and Bcl-2 proteins. Some, but not all, apoptotic signals are able to pull the ER Ca 2+ trigger, and hence to kill cells in a strictly Ca 2+ -dependent manner. Future studies will determine whether this mechanism also occurs when Bcl-2 family members are expressed at physiological levels in vivo, and whether physiological death signals are able to pull the Ca 2+ trigger.
I
ron fertilization of the ocean-a potential strategy to remove CO 2 from the atmosphere-has generated much debate among ocean and climate scientists (1) (2) (3) (4) . It is viewed as particularly attractive by geoengineers because the addition of relatively small amounts of iron to certain ocean regions may lead to a large increase in carbon sequestration at a relatively low financial cost.
To assess whether iron fertilization has potential as an effective sequestration strategy, we need to measure the ratio of iron added (Fe add ) to the amount of carbon sequestered (C seq ) (in the form of sinking particulate organic carbon, POC) to the deep ocean in field studies. We must then apply appropriate scaling factors to determine whether globally significant quantities of CO 2 can be removed from the atmosphere to the deep ocean in this way.
The Southern Ocean (see the figure) is the most important region for possible climate regulation by iron fertilization. In this high-nitrate low-chlorophyll (HNLC) region, large quantities of surface macronutrients return to the deep ocean via the flow of intermediate and deep waters. According to the "iron hypothesis" (5), adding iron to these nutrient-rich surface waters will increase phytoplankton biomass, resulting in increased uptake of CO 2 by the phytoplankton living in the surface ocean.
In the Southern Ocean, there have been three open-ocean iron-enrichment experiments: SOIREE (Southern Ocean Iron Enrichment Experiment) (6), EisenEx-1 [Eisen(=Iron) Experiment] (7), and SOFeX (Southern Ocean Iron Experiment) (8) . All three produced notable increases in biomass and associated decreases in dissolved inorganic carbon and macronutrients. However, evidence of sinking particles carrying POC to the deep ocean was limited.
SOIREE (a 13-day experiment) and EisenEx-1 (21 days) showed no difference between particle fluxes in the fertilized and nonfertilized waters (7, (9) (10) . During SOFeX (28 days), we observed in the fer- tilized waters a measurable increase in POC flux in response to iron (11) . Natural blooms at this site in the Southern Ocean have a lifetime on the order of 20 to 30 days (12), but we did not observe the termination of the SOFeX bloom, as evidenced by continued high biomass and high photosynthetic efficiency (8) .
These experiments allow an initial assessment of the two key scaling factorsthe export efficiency and the size of ocean area affected-both of which are needed to determine whether iron fertilization can be an effective mitigation strategy.
To estimate export efficiency, geoengineering proposals to fertilize the ocean use laboratory-based Fe:C ratios required for algal growth [Fe:C molar ratios of 2 × 10 -6 to 7 × 10 -6 (13)] to scale up predictions of the impact of relatively small iron additions on downward POC flux. Such upscaling is the source of claims of a low financial cost for this mitigation strategy relative to other proposed means of carbon sequestration [$1 to $2 per metric ton of carbon sequestered (14)].
During SOFeX 1.3 tons of elemental iron were added to the ocean, resulting in a POC flux at 100 m of 2100 tons (11) . This is equivalent to a molar Fe add :C seq ratio of only 1.3 × 10 −4 -two orders of magnitude higher than uptake ratios used in ocean models and geoengineering plans. It is perhaps not surprising that the Fe add :C seq ratio will necessarily be higher than that seen in lab cultures because not all of the added iron is bioavailable and some is lost by physical scavenging. Moreover, the fraction of planktonic carbon exiting surface waters on sinking particles is naturally low (typically <5 to 25% of total carbon uptake rates) owing to efficient recycling of essential macronutrients and carbon by heterotrophs and microbes.
By the end of the observations, the small (200 to 250 km 2 ) experimental patches in SOIREE and SOFeX had spread naturally to cover an area of the ocean roughly 1000 km 2 . If commercial iron fertilization has the same impact on export efficiency and patch size (15) , one would need the equivalent of 1 million SOIREE or SOFeX experiments to transfer downward a POC flux at 100 m that is equivalent to 30% of the carbon released annually as a result of human activities (1 million × 2000 tons POC export = 30% of annual carbon input of 6.5 billion tons). It would scale up to a region of 10 9 km 2 -more than an order of magnitude larger than the entire area of the Southern Ocean (defined as waters south of 50°S).
Fertilization experiments have not yet been performed over sufficiently long times to observe the termination of the polar iron-induced blooms. Recent modeling studies indicate that slow growth rates in polar waters, combined with physical dilution of phytoplankton cells, may limit aggregation and export (16) . Larger scale or longer term experiments might mimic more closely the possible POC flux of commercial-scale applications or be more readily extrapolated to records of past global climate. The latter show that dust (and hence iron) input to the Southern Ocean is associated with cooler temperatures and lower atmospheric CO 2 concentrations (5).
The oceans have already taken up some 100,000 million tons of anthropogenic CO 2 (17) . The resulting changes to ocean chemistry, ecology, and climate are already upon us. Thus, exploring regulation of the ocean's biological pump by iron supply is strongly warranted. However, ocean iron fertilization may not be a cheap and attractive option if impacts on carbon export and sequestration are as low as observed to date. Until we can adequately answer the basic questions regarding the viability of this particular mitigation strategy, overarching concerns regarding ecological consequences, verification issues, time scales of carbon sequestration, and possible unintended feedbacks cannot begin to be addressed.
T he smallest components of the Milky Way-the (sub)micrometer-sized grains of "stardust"-may provide crucial insights into star and planet formation. Most interstellar dust is thought to form in the ejecta of red giants or supernovae (1) . Stardust locks in the characteristics of its stellar birthplace, particularly its anomalous isotopic composition, which is often used to identify presolar grains in solar system materials. But as may be concluded from the study by Messenger et al. on page 105 of this issue (2), isotopically anomalous stardust particles may not be the only presolar grains in the solar system. Some 15 years ago, Anders and coworkers (3) isolated the first genuine stardust grains from meteorites. Searching for the carrier of noble gas isotopic anomalies in meteorites, they "burned the haystack to find the needle." Removing all material except for a few very resistant compounds, they localized the isotopic anomalies in nanometer-sized diamond stardust grains. Analogous procedures following the trail of different noble gas anomalies led to the isolation of other stardust components, including SiC and graphite grains. In each case, the presolar nature of the grains was established by their anomalous isotopic composition, not only in the trapped noble gases but essentially in all elements.
Messenger et al. (2) now report the results of another technique to find stardust. Instead of searching for a needle, they study the haystack itself. They thus overcome one of the key drawbacks of the technique of Anders and co-workers: the removal of silicates. Astronomical studies show that a major fraction of interstellar dust is in the form of small silicates rather than carbonaceous grains.
In their study, Messenger et al. mapped the oxygen isotope composition of micrometer-sized interplanetary dust particles (IDPs) with a NanoSIMS (SIMS, Scanning Ion Microprobe Spectrometer). In that way, they were able to identify isotopically anomalous silicate stardust grains. Once identified, various techniques can be brought to bear on these isolated mineral stardust grains to determine their composition, mineralogy, and textural relationship with their environments.
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